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The invention relates to a method for operating an 
internal combustion engine (1), especially an 
internal combustion engine pertaining to a motor 
vehicle, by means of a control appliance (2) for 
controlling/ regulating the operation of the internal 
combustion engine (1) according to an air mass 
sensor signal (L_1 ) of a first air mass sensor 
(HFMJ). A first auxiliary signal (H_1), obtained 
from an additional sensory mechanism or from 
models of the internal combustion engine (1) by 
means of calculation, enables a plausibility contrc 
be carried out or the substitution of the air mass 
sensor signal (L_1) if interference is detected in 
terms of said signal (L_1), thus ensuring that the 
internal combustion engine (1) can continue to be 
operated in an optimum manner. 
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*«Wfc«fcSff«l^j£fiDS6ftaS|jtJB«H:, r A l iilffl mU ffl £»t8 M fl » % ft « IS 

* E ffi # L T t# T ^ S o C © flH ffll ft © f (J ffl tt , ft M M © ffl ;P ~ :/ /Rfl ;l/ - :/ M m*%.<D 

.t -5 c a js f k s s o t ft 6 * , i7Txty^i^'\(DisifflMoii^iif 

[0015] 

* ^ k: ffi * ft ie ft m m m tf , m w m a* m. n v x * - ^ f ft ^ m a f a s u n m © 
@ « ft t l t m jb? ? n s m r 1 © 5 a m t x 7 v x -t > ^ ft # © s ^ ^ & m » s ^ t# 5 n s 

[00 1 6 ] 

s 5 jc c © 7? a © m © s ft * m m tati a , m ® m n v ^ m 1 © 5 m m % & h m e> n , 

C © C il tt, x7VX*yD-ffi!)^iIA^Pfli:*t<nnT^5i^(i:H^offe 

* ipj ft 5 o x7vX-byt©^^4ti©i^T'fe 1 *«Kl<:«fcS^ffitt, 

[00 1 7 ] 

* is bj3 \c 5 m 73 s © ai © *r f fj ft m m m k. * n «\ m 1 © % m m & n '/mm© « n 
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ftfcVo ?n2c5^ai05»if B7**;M*f;I/Offil, F"J.MW©IHK$U fig 
[00 1 8 ] 

# % 0£ © £ 6 & 5 W #J & S M II £ £ ft Ji\ is 1 ©Jl ff # ffl j? X V* > =f , $J *. 
(flV>f ( I b y -9" / 0 2 -b > -9" ) © ff -5# ?> I# <5 ft § 0 C © H % J£ flg & ft «\ x 7 

a, titsnfcisiottiot t t% ^iistc«s^c#t|&?ftfc2g«K«^g(±i ^ftf# 

S 5 T? h S o # # X V" > x © ft ^ fc£ , xT^X-b^^itlcifc^T, ISfiKBlSl 
F«il K # ft t %> xk M fC K £ 5 x ^ - ff H © m * § & V o 10 
[00 1 9 ] 

si i ©sii^a^ xTvx^y^ifA^i^n/ca^iiigiiA^iL < v\nx 

^Si^ttt, K «fc D ^ y r - 7 v - * - ;W K 1*1 # ft f § ?J< # K £ o T 31 1 j£ 2 ft 
5 , Us 1 © x 7 "7 X -t? y t O II f ^ i £ T t § o C © - X "? It , *»BSt«fc5f^«|^fte 
fc «fc ft H\ x 5 - * S A, It x 7 ^ X -b > +J" ff # * Jg ffi t § C £ II t & t) , ft ffl L T 

[ 0 0 2 0 ] 

- K to K , * y h 7 -Y ;!/ A £ x 7 V X -b > -9" © »J # 14 # A b y V K. it 1 T ft V £ * # 
Jt-rSfcfet, 17 x-X-bV^fff ©»JSfiO-¥^fi^^^HSSnTftg^S 5 o $fcft#W 
K , X 7 V X b y -9- , A -b © m # 14 £ f? H f 5 7 ^ ;l/ £ * & # 2 •£ S t fe fil 20 
•?&So ft M W ^ 7V - b" ;i/ « M £ L T M S « k: « , IWxbyttlTlll 

[ 0 0 2 1 ] 

# fij « M m L Tc x 7 "7 X -b > -9- fa # © S S 14 xi > h n - ;l/ © ft ft T* , »^Xb>f © 
ff f t x 7 v X b > -9- fS <D -7k m W it R ^ ff t> ft S „ * © if ^ ft K « M © W ;!/ - 7/m ;U 

-•7mw<Drztb<Dffl m m ft c <o jt r is * t « # l t t# 5 ft s 0 

[ 0 0 2 2 ] 

# % HJf tiSfflJffio^e, K gij © W f iJ * ^ M AS fc j; ft tt\ C ©ttt(aXT©Xr 7 

ffl # 5 ft fc x 7 T X b y -9" ff # * f# § fc i6 © x 7 v x b y V ff f © TA 5> X r y 7° t , 30 

ffl ^ $ ft 3t m ff # ^ f# 5 J6 © H 1 © 3c S ff ^ © ffl ^ X t- y f t % 

ffl ^ 5 ft x 7 v X -b y -9" ff f ^ ffl ^ v $ ft >> S ff # ^ p. M ^ ff # ^ f# 5 /c * © M ^ }g 

X -7 >y 7° ^ # $ ft S o c © ^ © M ^ ff f {i , Sll©x7vx-b>'-9-©ff^^|gl©5:ffi 

ff t © ffl © h# w $ ft © jt ^ «■ -r § r s i? s o m i © 5 m m # a , *r ?j k a « a « 

M © « fig » ^ 5 , m L < » S X -b > +)- © ft f 6 % h ft , a«Rilcjtt«litttL 
t UP S! T* £ 5 o 
[ 0 0 2 3 ] 

s ^ ft # ^ pjf s © m m * ± hi o « -a- k a c c © c t a x 7 v x b > -9- ff # ^ ^ 1 © 5 

a fll # ^ & ^ * < fg M L fc » # 14 K. ffl JS I" 5 ) , a K M 1M IB M © fe T* , x 7 v x b > -9" 

©BSftv^bx^-^MsijsnSo m ^ v ff ^ © ffi ¥ & m m m a k *t t t # fu e a , » ^ $ 40 
ft/cx77x*>^i§/^ t^?nfti7vx*y*if(D^Hfifi§i'\S«fl:Sh 
, i&snftjsittfi i ©s:ffiff ^©H# fflto¥^fi^M«ft$ ft, Mt;tciE©s^{f 

mtmzrc&blc, M^ff f ©lfi^f*^Jj)c^lf fcftSo «HtotM5>ff #*^>* < tfen 
OBrSOHfi:it««n.«, iatft»»ffl«)S A s # 5 ft H ^ ff # fc *f L 

[ 0 0 2 4 ] 

C © m m it x x 7 v x b > -9" ff f t 1 ©5CSfff©ra©M^^S/cX7vx-by^ff 

#©Pf»^bTfflp>^5,ft&^a^fi/M^fff©ffif«©«£^Rit^c-r§ 0 

[ 0 0 2 5 ] 

i«-oi»ffl©«#7{4, ^-©±0 d © 1 1 vm i ©3cSfi^^ftijsiia t l xm e> ft s» 50 
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i/yxtv^ifli, ft m B li 5 S # € H ffi «k !> fc /h 3 v ^fr * $ ^ fffrfr* m 

& k it m m m t l x m & ft & „ 2o0iioy-xicfev^Tfegfflo?is^gi?nso 

[ 0 0 2 6 ] 

* % lft <fc 5 ft S& 73 ffi © m © W 5PJ ft * Sffi ^ Si K <fc ft fif , mi 05II§^S20I7Y 
X b © IB ^ 6. # S ft S o COWiDW4a2<Dx7'7X'fey!ftt, # X b y -9" i: [p1 
U «fc 5 * Hi Oi7vx*yf ©i7-7X-by^l^OSS14n>hn-;^Bll£| 

[ 0 0 2 7 ] 

* % bj^ iz i § su © # fij a: n ss 3 m x a , m 1 ©5git^ia#©i!B*Mn'y'feyt 

Oif*5*6n«, C © U > b > -9- S > M * fcf 7 -Y ^ - mU fP ffi K ffl V> 6 ft T 33 (5 , * 

cE«»snsifii, ^mmictt? %RmtLxm%njmx&& 0 £ © s ?s a (ens 

x 7 v X b > 9" ft % K B m * R V£ ? ) 5 tt > *7 h7^;l/ASx7vxt>tOiII 
[ 0 0 2 8 ] 

E> ESiJ©WfUftMMfc:<fcfttf , SB 1 ©£S fl* & S A3! b > -9" © « ^ 
5 # 5 ft S o C©±l^©SM-3yb>-9-(±, 110x7VX-i2>tO*lSn/:MS#t 
LTlSJftS, # /Jn S ft 3 ft fc g ft ffl , BE ft © % 1 © x 7 T X b y 9" © g @ * § S 

203>ryt7V-m, ix.tflg 1 (Di7vX'fey^O^-v'y)'rtia5!t5ftT 

[ 0 0 2 9 ] 

* % m © $ 5 ft 3 £ $j ft n m ft m \c <t n f±\ si 1 ©jait*<*-i5!*yt<Dif<p 

?>i?.n5„ ilOtliSrCcD^-A§yby9-a, Hl©x7vXb>9-©»§ift3ftfcfl§JjSc 

^ n D n i:LTiisnn^o * a hb j; s 7d & © # t m m & g si j£ n a , t-Ai^^* 
*">ft<tt2o®, w jpj e a » * tt «■ jr. s ft 5 * m % m t t ^5 „ tntipcot 

- A m b > 9- m ffl © ffi ffl K fe 1 L T ^ § £1 i: ^ U II 3 ft 5 o 
[ 0 0 3 0 ] 

*»BBK<tS3ijcD^#fc*fiJft^SSJgSK«tnHf, *-i,l*>ttfSl © x 7 v x b 
[ 0 0 3 1 ] 

* ^ bj5 k «t s # «) 73 j£ © w f ij ft ^ si f o k. .j; ft tf , h i © ^ s m m & m m m b > 9- © m ^ 

fct-Aityf ofl^frf»i^ns„ x 7 v X b > 9" © g ffi n ft 5 7.K M « > ^ft^ft 
c * y h 7 >r ;l/ A 3 x 7 v X b y-9" © ^ - X t? ti * fij K tt , § ff gu - A M b > 9" ^ to 
[ 0 0 3 2 ] 

* 5g BH ic .j: 5 7? m © » k w m ft ^ ss m k * ft « , w m » m m & it 

l5©«irtl?ill©^ffifa^tx7-TXb>'9-{S^*>5ft3ft?. 0 CCl^l ©^MfS^ 
H , * SI WAB7^;HWB, 0 *H » , 3 6 ft § # 'ft 3 ^ 

e. * * ft 5 o m i © si M a , c © ^ - x t* a m © ^ e. % h ft § . ft « 

[ 0 0 3 3 ] 

«P K # jpj K a , 7 ^ ;1y ^ 9 > ^ 3 ft /c x 7 v X b > 9" # # * f# § tc ib K , x 7 ^ X b > 
•9" # © 7 ;ly * U > ^ ^ M ^ B fa M If t> ft S 0 Uti^ x 7 v x b y 9" fS # © * 

© ® k « s ft ft # m m m © * & it « k is a # b ft s . ^ ha « n - ^ x 7 * >\> # © 9 m 
ofetT'7^;^'jy^£^btx7'7X*y^lfoiiSiffi!c5)^iB?n, 

[ 0 0 3 4 ] 

JWSA^fi, X7vxb >9-f8^© c o|OiSJSIStfjg»tf, x 7 v x b y ? tofiffi 
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So 

[ 0 0 3 5 ] 

C ©ffiJ3iSMj£#fi, !Sii:LTlSfGl$n5„ * -if * 6 iff Ml ft ft # # & , -r 
> f - * v - * - ;]/ F * ffl o T ft la 2 ft 5 £ M K it H f 5 « S W « nj mtz 'Iff ? 6 » fa t> £ 

SA^ffeSo C © C ^ B , MHJit c J;ft« , n^X7^;l^©SmCcJ;oT0a?£ft£ 

t> ts @ m m © & m * m * ft -r s & * t , njasMjsaoffi^x^^-oTfss # w- * 

< © ijg n - A x 7 ^ A/ X \c <t o T ft tti P£ ij 2 ft § <£ 5 K Si fR * ft 5 „ 
[ 0 0 3 6 ] 

t*^fi||B©«|I£S#bTiK3tlSo :CA5I<: Lti«l©tKl»&iff 

cd ^ s * 5 w « « a fa # # w m s. *r m -e $» § 0 *n6®x^n;ns»ii, 
^ » « iuc « # t s o 

[ 0 0 3 7 ] 

PS I? If ft SSc & M ffi m © =e 7 ;l/ K fic # L T SI iR 2 ft § o cOtf /l/t ttti, a v L a 
MM©<^fc>® S^Xtx^ (Streckenmodell) tfffll^ns, d ft F*J % ft M © « SI ft 

[ 0 0 3 8 ] 

c © If ffi ft fc , p - m x 7 ^ ;b 9 © Pi # ft ft tt # © £ 5 SI fR n ft£ T tb S o f a to 

[ 0 0 3 9 ] 

*&IBfc«fcS#ffi0S&fcSiSiSJl2fl!E«J:ftff, ® 1 © 32 S ft ^ * s x 7 v X -b > ^ ft # 
A^®A^;U7^;^£j;5 7^;H'jy^(cj;oTI5n, rtflSfciBOfffl 

[ 0 0 4 0 ] 

BE K M m L fe «fc 9 K , * y h 7 4 ;!/ A S x 7 v X -fe > +h © to ii ffi ± K ^ ft ?K M ^ W K 

iff n ft © ft m ®, ft * m * jg -r c taflttT-$s„ c©i^a*%«Kj;^TSXJn5A 

^ / < X 7 -c ;V * K <t o T X 7- V X -b > -9- ff # © ffS Ji ft fB ^ f% ft 6 7 t> If ffi * 5 0 C © 

$y « # tt m t l t f a ffl ^ nj m t? « s 0 

[ 0 0 4 1 ] 

3R^JS©»fi*Ki&SfeftK, e: © ^ fb H ffi 0!l © ±i ^ "? fc , a^/U7^j^oPIW 

m ft © si jr # » m k ^ o ^ m m m © « m m tc « # l t ^ » ^ ft , m 1 © x s ft ^ ^ x 7 

vxb>^©W?i)ft^©ff^fiJc^fc^t?o^^^v^7^2fts 0 

[ 0 0 4 2 ] 

# t n 2 © 5^ s ft # t « m m m © « m m t & s m <e> n § „ n © ^ ss ^ m © t -e it , m\ 

Oifilf* 1 , x7 vx-b y f ± t Stift7j<^iC^'f SRfi^Sb L, S2©SHl^ 
^x7vX-fey-9-©2(s;5t5(7)#»[(ff^ (t&t>^-f 7f-n~*-^ FSIo t ISt? 
SriKfi) 5:Stob, JBKrtlilCKIIA^tt, d-/U7^;W/a^;U7^ 

[ 0 0 4 3 ] 

n-^X7^;l/^©PS^Jift^t^i'^X7^;l'^©PS^jaftft^-gc-rSiitfe#^ 
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5 ft 3 o !gl©£«fi^tfg2©3tllfa^©X^7 h;l/K3 1 3<2 , litffflSK:#5ft§«fc 
© PS W Jl S i( - a l , ±^ORIIfMiSiSc^^-r/^X7^;P*©PBISifl»SS[K-S , rsJ; 

[ 0 0 4 4 ] 

* H IB © * 5 K W fi J * * ffi SI £ <fc ft B\ >\ 7 ^ X 7 -r ;!/ 7 / n - ^ X 7 ;!/ 7 © II W 

MMi^ftiii«tf;nc«#LTi«sfi5„ « # w k # m m m # a © ± 7? * £ # t 

[ 0 0 4 5 ] 

*»Kfc*S^SOS6ftS#^K#ipJftmfi}gJBk:±ftlf % 2 o © x 7 v 7 -fe y +r 10 
fllilO-fyf-^V^*-^ F F*HC & © <fc 5 £ ^ S ft S o f & fc "6 7 >"r - * v x 

M73ft£f a v oTHPB£ilf LTgBK^ftfcfg 2 OlT7X*ytlE 2J )S T 3 «fc 5 ERft6 

s # ft # * m a * k , 

IilJflfcX7?X-byti§^BI10jgi§*MC3Xf7 7t, 
7 y 7 7 - 7 ff # £ tf- 5 fc 46 £ , 

g»i§*«^tsxf-^l:, 20 

IS ft 5 ft fc x 7 v X -fe y -9- fi # * If ■ 5 fc 46 , 

a @ S ft It X 7 V 7 * y h t fB # * fit # T § X 7- y 7° t , 

IK £ S ft fc x 7 ^ X -fe 7 -9" fB © m *f U * M & t S 7 r >y 7 t , 

m ft ? ft fc ^ a ft # * tt s 46. k , 

IE CD X fB # * m £ fc 46 K , 

tt ^ v ? ft fc s a ft # © & # f* * i« -r § x 7 v 7 1 , 

lOxr^Xtyf i^^?,£tf)JII^^SCSXT'y7°i:?:WLf §o 30 
[ 0 0 4 6 ] 

M # IB ^ ^5 # 5 ft 5 7 7 V 7 - 7 fB % it , IIfS^lB^yf-^-*-;yFfl 
t1a"$ tiS/ji^IKMt SRgtfe S548i^it©Itt4^bt!ftl4, 2 o © x 

«\ 7 y 7 7 - 7 fg ^ K ft 1- 5 7- 46 J£ 46 5 ft fc H * ± 0 5 * SI IZ Tc if # , f * fc "6 
7 7 7- 7 Krt-ffzfc^OSSMi^K* 6 ft li, $iJffl»^7 7 ^ - * jg 

# fiic ^ © JS H A7 « a « ic 7-, x 7 v x -fe y © ip fM ffi t M ft fc 7]< Sf k <fc s fe © g 

l < a o ffi o li « © « t «fc -d t 51 s m * ft 5 fc O 7 -3 T , ^yr-n-*-*F 40 

* a m 7 5 s m m m m r 7 © w m k ft # 7 5 a tfr a fg m m © fa % s ft t «t s t © t*a * v t 

[ 0 0 4 7 ] 

* is k «fc § 73 s © * s jc gij © w jpj * m m m m k & n a\ ncx7?x*yt^i^j 

7 ^ a 7 - h L * 77b ^ x 7 v x -fe y "9- fg # © ffi S © tS C & tf /X » Ml 1 © £ S fB ^# © 
M©^£#j*2ft£a c © * -f j]/ ti , Ii©x7T7-by^|^tS2©x77X-by' 
•9- ft ^ © «tt * fSE -T S 46 £ , ^ 2 © x 7 v X b y -9" © 7km ft ft #S £ £ o T £ ft L 
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[ 0 0 4 8 ] 

*«WK«fc«?5fffi©a'JO^Jfi^ffiKJ:nHr, 2 -o © x 7 v X -b > -9- # S © b > ^ S « 

, * f j a # a © 1 o © - v y 9 n k m & s n 5 » 

[ 0 0 4 9 ] 
[ 0 0 5 0 ] 

ft k m « % t& t © a , * m m \c & a n m © * n # k s » ¥ © si « m © m sssst 

n^7A3-F4tt«. S5ECO^n^5i3-KB, 3 >* b° a - # "P IS ffi D # nJ fig 

ft7*-*fi#±eflat8*nTv , »Tfc<fci/'>o ss^itt^us^^yj'a^'J t ib ft * n 

t^TU^o C tl 5 © - X T? , * 58 BJf , 3 y b° a - 7 P ^ 5 A R: £ ^ T H ft £ 
[ 0 0 5 1 ] 

S 0 £fc£5fc#f£fljl©tSjH©»&Mi:LTs tl *I4 4 K fa « * tl ft fffl SSB^f 
[ 0 0 5 2 ] 

*%!OS5ft5^iS, Sffltt, R ff 5PJ & » , KT©il«?iBMffCi fig M K * -3 

ffi*ofi-&*3#Kfev>T, tnecgfiEttSts c < i& £ » # s ft u » # w 
id m , m m k * ^ x * a m © «■ * * m t> 1 1 © -e * 5 » c © « ^ > 

0 1 {i, 1 iffl«KS^< i§»ft8*^LftH?$ 0 , 

01 a tt , 0 1 © ft ^# he n 0 ic m m 1 s 7 n - ^ - h i? % <o » 

8 2S, * B8 © SB 2 * Sfi m © fl # M tl 0 * as L It 0 7' & D , 

02 a tt , H2©ft^l^ti0{cffljS7S7n-7-v-h^feO, 

0 3 , * 38 $ £ S 75" J£ © S§ 3 H fiffi 09 © € ^ St tx 0 % jj* L It 0 X- & D % 

|4tt, -fyf^!>'7-*-;l'F4fi©*7 h7d';HSi7'7Xt>f HFM_1, H 

F M 2 © SB fi KM-* LfclfS D , 

04 a *%Ha^j;2,7 ; J?S©ll3^ffi«©7n-7"-^-h?r^b/c0-p$.D, 
0 5 tt , *SIKK±SrtflS«IH*^bfcH , Tfa6S. 

[ 0 0 5 3 ] 

BKi, #5SflK«i;S»»Oil^IlOitinH?*D, C ©ff^ii 1 ©£g{B^f 
H_l*, SlO*7F7^1/Aai7VX^>*HFM_l (05) ©x77P-b7 
•9"'(|#L_lfc«Kff<Bi*nS 0 C©x7^7b7-9-HFM_l(i, MSiio^yT 

- 1 v x * - ;i/ k 3 (05) ^Kaaw-enrfeo, I^L_1^SWLT^5o c © fg # 

L_ 1 ©fifi, ^yf-*?-*-;n**lSl/T^5af@fiicl:t«ILT^5 0 
[ 0 0 5 4 ] 

ctip>©fs^L„i, h _ i © i? m a ^ x7?xt>tf^L_i Kffffltsisio 

$iJffSB2 E i o T^ffl^tia ft-mmm l ©P w 1;P-7/B!;V-7ftfiJfPE^t- a^s^, ® 

is^^sc^^nr^t-rso c © w is jc *f -r a x -r y 7 © m m m m j* a , 01 a © 7 
p - f- •v - ht^snn^o 

[ 0 0 5 5 ] 

Hlfr&flJ5fr&<fc5fc-, 5£ ffi fs € H _ 1 fi , rtjK<H8lOWTO«liJi^6#6n5 

fc» ifM©MfiTi;, rt^aiS 1 © gfiR n t , Mtf <fc o T 1*1 M H 1 ©^ 6 

(HStf) t /j 1 & t# tl 5 o ifii^H.ltt, ttSSlP, T , n 5 - IS 
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P . T , nOffSffUltpfc&gfcfS. 
[ 0 0 5 6 ] 

Jg 1 ©£SfB^ H_ 1 ti, 2 0 (CffifeJtlSo C 0«R#8B 2 0 tt. El 1 a ©7 P 

-ft-HDXf^2i it*^T, 3? i © s a ft % h _ i ff h m ft t£ n fc £ ffi ft H 
_i _ i i&f it^o 

[ 0 0 5 7 ] 

§1 #«5t»^* nfeXiif H_ 1_1BS|1 OS8l§H_ 1 ©FJ# PMT^iH_ 1 

^mti^&i/aiiftsnSo cnan a © X t V 7° 2 l l a £ 33 T ff fc> ft 3 o 
[ 0 0 5 8 ] 

Xf 7^2 1 1, 2 1 1 a KtfrLT, |' 1 CX7VX-fey*H F M_ 1 (85) Ox 

7vx-byti^L_ujiijo8i^^2 i (H i ) KRftsn?. cnaai ao^f»; 
7° 2 i o n n t> n § c Hiot»»2 1 a , » ^ v s ft x 7 v x -tt y +)- m l ._ 1 i « 

« *& t 5 o liOXT7^2 1 0 a (11a) K is ^ T X 7 V X -fe > V ffi -S# 

L_l OB|HW¥^iL_l_m£i-&vai^ft?n5o 
[ 0 0 5 9 ] 

51 * it # X r v 7 2 2 0 t? tt , ffi^?nfex7vx*yti^L_ l_l i: 1R # £ n fe 
iIi^H„l„l^BOl 7 ^fjS^iif5 2 2 (HI) K *3 V T fr n , M # fB % D _ 

l_ltffi,S?n§ 0 i^TXr^7"2 3 0 T"», IE0M#MD_1_1' * t# 5 fc J& 
fc* fufBM^fS^f D_ 1 _ 1 ©MfiffffiJfiSc^ tl5» CO»»iB«ROXfiv^240 
iC & ^ T 7 w ;b * 2 3K & !) y 4 fr# V V ?%t&-£tlZo 

[ 0 0 6 0 ] 

7^H')>^?tlf:i^i^D_l_l*H, £fc 15 §s 2 4K*^Tf£OHlS_ 1 

1 _ 1 * £ pj^ © gg {( s _ 1 £ <© J± ^ & s 11 a © X r >y 7° 2 5 0 *5 T tf *) ft 5 0 
[ 0 0 6 1 ] 

X r y 7° 2 3 0tfe»5*ft*fffiJKfi2KS , cJV'r«lciE-e*S7Y;l/*U>y*ftfeS^ 
ffD_l_l*K*fbT(i, PJf £ © H ffl S _ 1 t © Jt m 2 5 0 OtttiCi52OO 

[ 0 0 6 2 ] 

M # fS ^ D _ 1 _ 1 it, xrvX-bV-9-H F M _ 1 ©x7^X-fey+MS^L_l ©BfPsl 

mmitt, m 1 © s s f« # h _ 1 © n$ m w m \ t © ra © m « n t> 1 „ ^i^i§D_i_ 

1 ff 3f £ 0 PS # ffi * ± 0 6 ft v> PS t) « , x7-7X-k>tH F M _ 1 © ffl ^ l _ i m 9 © & 
i^#fil4l^t^ltt^ft5. COi^tttifL.l ff SiJ » A R b T ft f# £ n 3 

( HI 1 a ) o 

[ 0 0 6 3 ] 

b ff L ft 6 |5S H fll * ± HI o tc m & K it , ft # L _ 1 , H_10ft!JttOlgESt8 
j£ 19 * jj* 1~ ft # L _ 1 © If * W K m © # ft ff # A 6 n 3 o f©i p £ liB'fli R t LIS 

i © £ m ft # h _ i ff m z n § 0 -r a t> % m 5 1 ^ $ n r 5 w fp g g 2 a , -f y 7 - * 

Vx*-;VF3^ISit§agli£ft5A*iibt^ ^ BP -fe > ^ ff 5 © ff ^ L _ 1 
TMi ft < , ^ K ffll W » * 2 gftgffiL/cHttl^SttSSo 
[ 0 0 6 4 ] 

« © B m fi , x 7 v x -b y ^ h f m _ l © W. Wt B. ^<DW.W,Kis\f^>mMW.<o Wl M M M 

iti^^t^cssaiKiot^itig^n^o s p. ft s jg h it , x/Yxt^HF 

M _ l © in ffi ± © * © tti 51 i: * n f^t PS f S to S © S M ^ Sine J: s „ 

[ 0 0 6 5 ] 

m m t tc ~k m it , ftsin © 0 is a s » x a ^ % w ft w * a t m c « as « h 1 © sf 
«^xt^t§|5SWfi©ffiia^0)i^^Sc co:ttti7vxtytlfL_i 0x7 
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[ 0 0 6 6 ] 

IS 1 © W fP 0 Eg fe * £ ft T V 5 o fM07n-ft-Ki82 ai'WT^ftS, 
[ 0 0 6 7 ] 

H 2 A" 1 fc P> ft £ 5 £ , x77X-bytHFM_lti 1 l7^X'b>D-|#L_l 

coffih:a«-r5isiwas_x^efig^T^5o 

[ 0 0 6 8 ] 

a m as l /c j; o \z mmms xta, irv x -t > +j- *t i , 1 © n -n- w 9 m * m 

W. it L ft fc © T* £ 5 o LnSix.li"x77X-bytHFM_l © fin f& Si ± t II ft fc 7j< S fc: 
[ 0 0 6 9 ] 

12 atinif, C © fB # L _ 1 \& , Xf 7 7* 3 4 0 (:fc^TP-/U7^;H3 

4 0 alc±-3t7-f;V?'Jy^Jft5„ Z. tllC & Q 7 >( )\/ # V y V Z tltc 3^ 7 •<? * y V 
fB # L _ l *tf fiic S ft § o c © 7 >r ;!/ * u > ? $ ft x 7 v x -b (8 # L _ 1 *a , §| 

titxf773 8 o tfe^tsii^H i la^tsisns. 

[ 0 0 7 0 ] 

B*o««ians\ cojfiifH.ia, it » « t & o r w k m m i © « as « p 

, T , n 6 f# ft 5 o M y T> W> JS 7" P >y £ 3 8 0 a $0 ffl g R * ffi L , COMIiRliffl 
fP S g 2 K A * M £ L T « S ft , F*l III 1 ©«ltP^cnKScJV>Tff*5nSo 
[ 0 0 7 1 ] 

d © su » a r a , m x. a: p# x m at ^ © w ^ - 7° *i w laKtfffflt^. * n k ± t) rt 

III 1 K#i|&*ft3£«-*iBfi£«&MftffifcR£T?£S<J: 5 fc & 5 „ 
[ 0 0 7 2 ] 

a M W ft « II K * V T « , MSiRtt0fflI*i:5, t ft t> t> , l7?XtyfHFM 
_1 tiotiffl^nfcStlii^ ff-*fc«fct>T3R«>6nfe£«MH_l ©S^KM 
ffifcSjjSHRIU^SSfcftSo g S » S _ X *s 0 £ a II ft 3 fl £ ft o if ^ K a ( $J A 
« >f y r - * V - * - )\> F ft -P © 7j< # © H # K. £ o T ) , l«R£»t5iUT'liS 

< ft S o 

[ 0 0 7 3 ] 

y +J- ft # L _ 1 a , P-/U7-f;H 3 4 0 atCi'3T7'f;H , J>^fn5o If ai 

tS fi s _ x a , # jc > f- - * ^ - * - ;p k © * # # is # Ltcm-^ k &~ v> t , ?u s f ^ 

#SMfi«£tt<T^MSft-@^i3ic^ilLT«IS$ft^©T^ P-AX7^H 3 4 0 a 

a JR * n , ^ft^j;D$iJfP*R©©(±l©fei;-ed©dt^^OAftP)ft?>o il©J;9ftP$ 
»f 5HJSigfcMfi2#«s n-;U7^;H 3 4 0 a(Ct^Tljl:?n, ^fttc 

[ 0 0 7 4 ] 

m k. m m k a , isi^njftR^a&WfcH o s o w « « is 1 © ft kj s m m m * k. v> t> n> s « 

IlilO/Utf* (Streckenmodell) ft # L T B JR 2 ft 5 0 CO/Utf^tt, 
IMP, T , n £ft#LTx7vX^y^{S^L„l©X^h;McW1-3fffg£ 

si « -r 5 o c © ts « a , ft ^ l _ i © « g s ft 5 fi t s p ft # a rig a fc ^ S ft 5 o C © 
it ?s * ffl ^ ft a\ fs # l _ i © §g ps k (±1 s ft a « « m % m t> ? x ^ ^ h ^ ^ # n # % 

, ffl fl M R © fl? JjSc K HX r> A ft S C t W wf fig i; ft 5 „ 
[ 0 0 7 5 ] 

|3(Cli, A^U7^^ 4 4 0 atin-/U7-f;^ 4 4 2 afeSLT^S, 
[ 0 0 7 6 ] 

i7vxt>+tHFM_i ©xr^x-by-y-fg^L^i ici^^t, mi ©5:afB^-H 
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So 

[ 0 0 7 7 ] 

LOl^HHRi^ 2 o CD £ » ffi *f H _ 1 , H _ 2 5 M 5E b fc H ffl f!l K g <K L T ft 
lill (15) ©«H» (B3EiiBStf) <p6#5n5, 
[ 0 0 7 8 ] 

d © £ (b 00 K 43 ^ T fcl , ft M « HI 1 © V r - * ^ - * - ^ F 3 ft # ft t S ?J< ^ v £ 

<Dmmm±.icmntc7S<miz. «t o t?[ts$n§ifi^©^^sp,n§o 10. 

[ 0 0 7 9 ] 

, I2©$aif H_2*)g)gt5. 
[ 0 0 8 0 ] 

7^/H 4 4 0 a, 4 4 2 a t9l»MiM!i, ft M W 1 ©tf/HC«#LTl«^ tl 
[ 0 0 8 1 ] 

» 1 ©Xffiff 1 i^OOT-^z*-;l/ F 3 flO*»IOi«J:, |2«J 

ffi fa 4# h _ 2 5 © ^ m © s m « m © it « t . m tf t ft a « is 1 © « & « & <t n m & t «t 

[ 0 0 8 2 ] 

* n K £ t> x fllli 1 0^>f-^? = *-;l/K3flE*V^T«llfift7i-X?S 
[ 0 0 8 3 ] 

# ^ B£ © £ 5 tc gij © ^ M |g « H 4 £ * 2 ti T 5 0 y r - * v - * - ;]/ K 4 ft t* tt 

tsB^nn^o c o -<? © ^ erm , tit 4fl^igtissgo«5^^gbLt^5 

[ 0 0 8 4 ] 30 

I4frP,fei5.^&J;5t, if®lCDl7^7tyfHFM_l!i^ A St t" £ S M f* 
ti^TItl^n, * © ft , H PS D K ft # 1" 5 (e ffi B$ Pe§ © S ii $ £ £ 2 © * y b 7 ^ ;l/ 

[ 0 0 8 5 ] 

II ©•b>fHFM_ltt, iT^X^yfif L_l ^i,^b> H2©-fey+J-HFM 
_ 2 « , Sl©5Ii§H_l ^tt,|&t5„ FIPiDEEitSxTV^-tryffs^L.l 
fc»l©X»fll^H_l©HOlH»«FlHOg*ffll«t-*fe»C, »tll?5 1 0 a IS if 
tnt^So |4a£D7n-f ^h^iltnit X7 ^X-b V t i§ L_ 1 B, 4" > 
T-j'V-*-;VF4flEIAt*Sjlt#4 , SlOt>'*HFM_l!!p6i2 0'b>1)-H 

f m _ 2 k m m 1 5 © t *es s t * n s b# no # /£ # ® ® s n , ^iTigsnftxrvx^ 40 

>^i^|L_ 1 _d e 1 t a_T*«M2tl5. £©M2nfcX7^X-fey+Hg^L_ 
l__de 1 t a_Tli, 5!£iiitM^SftfcX7vX^y-t)-ML_l_de 1 t a___T 
_ 1 ZmZfcibK, 5 4 0 at!3V>Ttt^?n«, Bf Pa«? 5 1 0 a © S ® Bf M 

KsmaE^Rrffi^feo, aoi^tiRsns, -rfct>tsML_i_de 1 ta_Tt 

H_ 1 6 1114 fifljk^i'^ftTftSl^ltttO t&5i9tlK?n5 

[ 0 0 8 6 ] 

S20ty*HFM_Zfr6«ftShftIl © M M H _ 1 a, «»snftS«it 
H _ 1 £r f# S ft J6 £ » 4> f§ 5 4 2 atfe^TH^ShS. <in£>©20©?$#§g5 4 0 a 
, 5 4 2 a f± , ffi fcf fi $ fc H ff L , * © ft #> * n ^ ft © Jti 73 ffl J 5 fct IE © x 7 V X -fe y 50 
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+fflf L_l_d e 1 t a _T _ 1 ' ft^LttIE©£SfH^H_l' ^SfliSftS, 
[ 0 0 8 7 ] 

aHWKIE©SSfS^H_l' tt , J^i§l^}|§Z_Di f f * # 5 fe ft fc % IE © 
l7?Xt>tl^L_l_d e 1 t a _ T _ 1 ' 6 i* U 5 ft 3 „ 
[ 0 0 8 8 ] 

*©i?5lLSlOjfiif H_ltt, il?nftx7-7X*ytl§L_l_de 1 
t a_Tfr6i£C6ft, *©eStbTOl^i§D_L_H^S^S 5 3 0 at»WT 
«»i§A_L_H*#5^<«»Sn5. 
[ 0 0 8 9 ] 

£ © 91 # fH ^ « , -fe V iJ- H F M _ 1 , H FM_2£J;oTlISn/ci§OliE^1- 10 
^If Z_D i f f 200^r>+i-HFM_l, HFM_20^«^' "5 6 «fc ?> IS V 

[ 0 0 9 0 ] 

«#«#A_L_Htfffi£®Mte*±0Si:raii#H:, fflllR (1 4 (cttl^Sfif) 
[ 0 0 9 1 ] 

M » M R © ff^ © fc ft ^ SJ 5£ 2 ft ^ £C ft « K ft L T T? # 3 75 if fH M tt © flS * # 5 
C © J; 5 ft - X tt ft ^ Sg ft «t 0 S ^ 7? © -b > V fg *f ffjij ffl * R © fl> J,g © 
7c ft K M ^ 5 ft 5 o 20 
[ 0 0 9 2 ] 

& # m # Z _ D i f ftfO±»)t»*£V> x7^X-b>^fS^L_l©fS-S§a: 
fbii, m l ©£»MH_ l ©ft #gffc «fc D fe^t < , ffiotx77X-fey^fl^L_i 

»M?n, $ijfii»R ass i ©sgfB-^H_ i ^sii^nso c nicmm ltics^ 

fg^Z_Di f fCtkTIi, WJ»«R^X7VX-fey9-«#L_l!^6Jg^*n* 0 
[ 0 0 9 3 ] 

■< y r - * v - * - ;b F ft S Xf 32, S ft fc ;J< ft © ffl S pj fig ft J v *J >r - % fa % A _ 

J8ffiif#a.v»*fiDoHo-b>iJ-«#*Mvfefei:T*{4, «Itft-^£M©IE«ft»;g:M 
lrttilti^ft5S^Ki(tft#LT*ffl1'§/iJ6t, fWW« R ©^Jt^ BTffii: ft 5 30 

[ 0 0 9 4 ] 

2O0l7VX-bytH FM_l , HFM_2ii> »Ifi 4 fif i^KlltS i 5 t 
BBgLTfei^o ZCDM&te. m 2 ©XT VX-tr > -9" H F M_ 2 tfzk##ffi §g ( 0 
) IdiT^S, C © * «■ ■ # K « , l2<DX7-7XtytHFM_2 0iitt5fft2 
*5ffl7, 7]<Mf>^t§©»J#tt©^x;Ki, 2 0©-b >-9-fg^©ttKBJ^tt^«IET« /c 

fttc, si ©xrvx-fey-9-H fm_i ii $ s •& ft ft & ft 6 ft v> „ 

[ 0 0 9 5 ] 

C © ^ ft 51 SIS 0!l fc£ , nM7?7t^tHFM_l, HFM_2©-fey-9-fg^f©fS 
M , K 5C S 4 *\ 51 tf & £ ft 7j< # M ft 1- 5 R g ;& SI f±± f 5 o * *U K (i C ft 5 © 2 o 40 
Ol7VX'i!>tHFM_l, HFM_2ft, [W| C ^ - i/ y ? ft IE Wi tZ ft 3 o 

[0ffi©ffi¥ftIft0JI] 

[ 0 0 9 6 ] 

[iai] ^^KEisssc^ i^jfi0j£»-3<fli^aifnia*jSLfcB 

[Bl a] 8lOlf»nHKffliSt57P-flr-h 
[02] *f£0Ji©ls 2 M^©fBMft0£^ LfcH 
[02 a] 0 2Of f ini£ffi(St5 7n-5 L t - F 

[04] -ry-r-^V^^ — ;H*4rt©*7 F7-fJHSl7VXt^tHFM_l, H 
F M _ 2 © IB S « fiit ^ ft e^J K: 7^ L /£ 0 50 
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[04 a] *mwic&%fimcDm3mMm<D7ti-7-*~h%^Lrcm 
[^5] * m m k a s m m m * m l it m 





FIG. 5 
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CffitfJB] ¥J«16*P2£ 20H (2004.2.20) 
[ ¥ Wi ffl IE 1 ] 

[ m I © ft m ] 

[ If * Hi 1 ] 

flSSI (1) *x7^X-fe y^ff ^ (L__i) K«#LTFJ;b-7YP^-7°SiJffli1- 
SftftOMUSi (2) ^SLT^S, ftfc: g B&*«D ft MM (1) OffftOfeftO^ffi 

'J>ft<!:ti^oli05fill ( H l ) tfffli^n, 

MfBJglOSSfB^ (H_ 1 ) ;£L<f4*tfr5£W£ft5{B€!b^ M^Mi^ (D_ 1 
_ 1 ) * $ 5 fe a6 e , x77Xt>tl^ ( L 1 ) gL<ft*c*6«fflSn8itl: 

tttjnsxr'y^ (200) tftsnT^sigsosaKe^T, 

(D_ 1 _ 1 ) ?b IS *Mit M X T^y 7° ( 2 3 0 ) iaotlOi^i§ ( D 

_ i _ i ' ) tfm-tbti, 

#u ta IE <D H f> (8 # ( D l l ' ) © 7 -f ;l/ X U > 9 K £ o T 7 ^ ;l/ X U y f £ n fc m 

ftm^ (d_ i _ i *) tfien, 

W8BIE©fg#M (D_l_l' ) gL<a7^^'Jy^?tlfci^f^ (D_l_ 

1 *) 3f S O H ffl ( S _ 1 ) fcTHofeig^fctt, x7?X-fe^^ff^ ( L 1 ) £ fl| 

ffil § ( R ) tLTffifflb, 
tuiBIE©M#f«^ (D_ 1 _ 1 ' ) S L Oi 7 -f ;H 'J >^^nfcM^fI^ (D_ 1 _ 

i *) tffscBfi ( s _ i ) * _k 0 o fc « ^ t f* , siojsflf ( h _ i ) %mwm 

(R) tLTfiffltliiEbftCtStiattSSS, 
[iff 2 ] 

MfBJ:fc« ( 2 0 0 ) OXf V 7°«, KTOXf y 7°, f * t> "6 , 

«»Snfti77^ty*|f ( L 1 ) *»5ft6Ki7vx*y*l§ ( L 1 ) 

4i^t8Xfy^ (2 1 0) . 

m^-z ntc^immn ch_i_d *m%rc®icm 1 ©sit^ ch_d st^ts 

X r <y 7° (2 1 1 ) fc , 

M 7> ft ^ ( D 1 1 ) £f#3fc&£MfEffi#£nfcx7vx-fey-9-fl-^ ( L _ 1 _ 1 

) tf^SnftSSfflf ( H 1 1 ) i^i^ffM*ff5Xf7 7° ( 2 2 0 ) fc « 3- /u 

•ffv^a, i ia«<D7?ffio 

[ IS* SI 3 ] 

# $ n ft x 7 ^ x -fe > -9- ft # ( l i i ) ^irvx^y^i^ ( l _ 1 ) <o m m 

« ¥ m ii ( L 1 m ) CI»«-t«Xf (2 1 0 a ) , 

»#2nfc5«M ch_i_i) ^siicrj^ffifs^ (h_i) <Dmmw¥t%m ch_ 

l_m) Klftl^t t y 7° (2 1 1 a) £ # £ tl T V> S > Iff * « 2 IB fc O 7? ffi » 
[ » * « 4 ] 

si i © x ffi m ^ & & % < 1 1, locKTois, -r * t» , 

X -fe > -9- £D ft # , 
H2©x7vX-fey-9- ( H F M 2 ) , 

\s4 y*.y*y , 

M % & -fe > "9- . 
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*-5vi"fe>tlctoTll6ft5, 3f * * 1 5 3^fnfr 1 «!B 48 <D # ffi „ 

5 ] 

( h i ) xaif losiif ( h i ) ^eiiusnsif k, x 

7vx-b>^i^ ( l i ) xttKi7vx-bvtif ( l i ) ^&*a«nsM#i: 

© Jt « ( 2 0 0 ) # H » £ ti , it K IS S ( V E ) tfi^nSi^KLft, ft * M 1 IB « © 

6 ] 

tu 12 it IS IS H ( V E ) £ ft if L T , % « H ( 1 ) ® rff'J ffl K M t 5 ftl ffl S ( R ) AC f# 6» 
[ft** 7 ] 

siojfiif ( h i ) a , gifty^ofl^A^fen, isis^j'ttt, fg 

i cd x r v x -fe > -y- ( h f m _ i ) ©»»£ftfc«jais#fcLT*jssna, w * « 4 ia 

[»5RSl 8 ] 

lESlit^ftt, 31 1 RZim 2 ©^-¥^>^7 0 ^- h£flt*.fc:/U- h^+A^* 
tLTliSntfcD, lOI^IS 1 £D^t^^?7>~KiiSl oxrvx-by^ (H 
FM_1) OlIiiiEioTJgjSSnS, IfM 4 IB*©7? ?4o 
[|*«9] 

V< S , If * lit 4 IB *c © 73 ffi o 
[ If M m 1 0 ] 

M IB * - 5 v 5 *l y -9- « , ^i©xr-7X-fe>-9- ( H F M 1 ) oaBKES*n5, 

If * JR 4 $ /c ti 9 IB « © 77 m o 

[»*« 1 1 ] 

MSB it « X f v 7° ( 2 0 0 ) Kit, ?6£> 

fwtfls (r) *mzrctb\c, m 1 (o^zmm^ ( h _ 1 ) t^y^x^yy-m^ c l _ 1 ) 

5 a # JE* It t S X r y 7° ( 3 8 0 ) # £ $ ft T V> 5\ ffif * W 1 IB « © 7? J£ 0 
[ ft * £ 1 2 ] 

7-y;P^ U >^Snftxrv^-byD-it (L_l*) £f#5fci&fc, MSBM^JBJjSc ( 
3 8 0 ) © M K , xrvX-fey-9-ffi^ ( L 1 ) * 7 -Y )]/ $ U > 7" t S X f y 7° (340 

) # $ ft t v 3 , » * or i i is m © -K m c 

[t*Sl 3 ] 

M IB 7 ^ ;1/ * U > 7* X f y 7° ( 3 4 0 ) E^Ltn-;U7^;H ( 3 4 0 a) E V> 
^ft?> , 2 fB«©7?ffio 

[ft«a i 4 ] 

iff IB n - >\ X 7 >r ^ * ( 3 4 0 a) O PB I? ift « tt , »»K^-ort«S*H ( 1 ) O « « 
l£ft#LtlK?n§, II * HI 1 3 IB m © 7? f£ o 
[ If * « l 5 ] 

MIBn-^X7^* ( 3 4 0 a) © PI I? JS ?jg ft (i , filllOtrAKf # bTlffi 
$ ft 3 , If * « 1 4 IB « © 73 ft o 
[lit* IB 1 6 ] 

I7?7*yf|i| ( L 1 ) & , a^U7^/H (440a) ^ffll^;7-f;H 

U > ? X f y 7° ( 4 0 0 ) eioTSlOjfiit ( H 1 ) *^ J« S ft , ft K «t M (1 

) © fw « © tc ib © m w « ( r ) iufli^ns, w * m 1 ta « © 7? a „ 

[»*« 1 7 ] 

m ib m ^ ^ x 7 ^ )\> z (440a) © pi n m m m. a , iwtiwjns, w * « 1 e ib 

«©73 ffio 

[MM 1 8 ] 

fufB/W^X7 A ( 4 4 0 a) ©Pl^SSftii, (1) ©ttfi«M£#L 
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tifisns, as # e i 7fle«o^ffi 0 

[» M 1 9 ] 

l7TXt>fl^ ( L 1 ) 5> , P-/U7^H (4 42 a) *ffl^/c7^H 

'jy^Xf-y^ ( 4 4 2 ) £ioT«2©SII^ ( H 2 ) j£ 3 ft , 

!ffiH8l©£M# ( H 1 ) tf2©JIfi| ( H 2 ) fcfilli ( 1 ) © « fig g 

ti«5B8l ( R ) #M*ns, M« 1 6 6 1 8 t^Tfftfr l i!iB«©7?ffio 

[ » * m 2 o ] 

Mfen-;U7^;^ ( 4 4 2 a) © Kg #S ift » fc* , iWKlJRSnS, If M 1 9 SB 
[ ft * St 2 1 ] 

m ih n - >i x 7 -f ;i/ # (442a) © m #? m m a it - m m m en © « si a k {$ # t 

TiR?ft'5, II * m 2 0 IB ffi © 7? & o 
2 2 ] 

iff 13 m ^ X 7 w ;P * (4 4 0 a) Xtto-'U7i';H (4 4 2 a) © IE # JI ig & fi 
, ft MM ( 1 ) Ctr^ttt^btiRSnS, If 1 8 f-fctt 2 1 fH«07?!So 
[ff*« 2 3 ] 

ft M m (1) OiMf (4) ftfc20©x7VX-b>'-9- ( H F M 1 , H F M 2 ) 

*^(tBtlt*5^ il © ±1 ^ St W (4) |<!'slAt«5SEi , $fSl«)x3' , ?7ty* 
(HFM_1) KHgL;fc&T?!»A£ft;fc£&#aift;£iaK»oTHIH (D) fc ft £ ft 

TEI?nT^§lg2 0x7vX-b>-9- ( H F M 2 ) KgJJIL, 

iEtt«Xf7 7° ( 2 0 0 ) £WT©*rv:/tf$$ftTV>S, "T ft fr > 
gi^ft/ciTTX'feytli! ( L _ 1 _ d e 1 t a _ T ) 

XTTXty^ft ( L 1 ) *WM9$ffl ( d e 1 t a _ T ) 9} tc If W M S 3 X f >y 7 

(510) fc, 

( D L _ H ) fcftSfefcfc, 

jl^^ftfcXr-x-X-by^fg^f (L_ 1 __d e 1 t a_T) i^SlOSIf^ (H_l 
) SiC5Xr77 (520) 

'fyf^-*it (A L H ) tt % 3 fe 46 K , 

(D_L„H) ^t^tSXf-yT 1 (5 3 0) 
»^jnftl7VXtyfif ( L 1 _„ d e 1 t a _ T _ 1 ) * # 3 ib K , 
IgSnftx7VX-b>iJ-if ( L _ 1 _ d e 1 t a__T) S«^t5Xf77" (5 4 0 
) fc, 

ZE©xrvX-fey-9-ffi^ ( L _ 1 _ d e 1 t a _ T _ 1 ' ) £ 5 fc «> K , 
»^?nfex7VXt>t|f (L_„l„de 1 t a_T_ 1 ) 0»^ftf Ifiict S Xf 
77(541) £ , 

«#£ftfc;£ffi«# ( H _ 1 _ 1 ) £ f» 3 fc «> E , 
If? 1 © S S ft # ( H 1 ) *«»t5Xf^ ( 5 4 2 ) t , 

IE © £ ffi ffi # ( H 1 1 ) * f# 3 fe i& , 

IS # * ft fc 5£ S ft # ( H 1 1 ) CSS«*l)St5Xf77' ( 5 4 3 ) fc , 

2eS5i))l^ ( Z _ D i f f ) * m 3 It tb K . 

lEOxyvXty-Di^ ( L „ 1 _ d e 1 t a _ T _ 1 ' ) P> IE © £ ffi M ^§ ( H 1 

1 ) 4I«Xf7 7 ( 5 6 0) ktftSftT^S, If * 5! 4 IB « © 7? ffi » 

[ if * a 2 4 ] 

y ^ ^ - ^ ft ^ (A L H ) * 'J> & < & l o © H « £ ce f 3 X f y 7 (570 
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